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Building a molecular or nano electronic device using individual molecules or 
metal atomic-size wires is one of the ultimate aims in nanotechnology. To achieve this, 
it will be necessary to measure, control and understand electron transport through 
molecules or metal atomic-size wires connected to electrodes, accordingly to 
construct the best molecular or nano electronic devices with proper molecules and 
metals. Actually, electron transport through molecular junctions or metal atomic-size 
wires can be influenced by various factors, such as metal electrode materials, intrinsic 
properties of molecules, contact geometries of molecules-electrode contact, 
energy-level alignment between electrodes and molecules and surrounding 
environment, etc. To date, Au is the most widely used electrode material because it is 
chemically inert, easy to prepare, and can bind to molecules with well studied linker 
groups, such as thiols. In spite of the variation in the choice of molecules, there have 
been few studies of single molecular junctions using metals other than Au. In order to 
investigate microcosmic properties of metals, their quantum conductances arose 
scientists’ interests first. A plenty of studies on metal conductance quantization have 
been done either experimentally or theoretically; However, there is just a few of work 
on alloy which might be employed as the electrode for molecular junctions. 
Accompanied with the fast development of MEMS technique, scanning probe devices 
as well as organic synthesis, the construction of a metal-molecule-metal junction and 
the measurement of its conductance are not the main difficulty any longer. Recently, 
the hotspot has been turned to how to control electron transport through molecules 
attached to electrodes. Most resarches mainly focus on the single redox-active 
molecule conductance dependence of the electrode potential. Although, the 
mechanism of electrochemical modulation on the single redox-active molucular 
conductance still needs to be further investigated. 
In terms of current research status and existed problems in molecular electronics 















electron transport across single molecular junction taking advantage of already 
established STM-BJ conductance measurement system and further extend the 
STM-BJ test bed on metal atomic-size wires to measure alloy quantum conductance. 
The main research contents and conclusions are outlined as follows: 
1. The dependence of single ferrocene compound molecule conductance on their 
redox state has been determined by measuring the current through the molecules as a 
function of electrode potential and there is no difference of conductance value from 
oxidized state to reduced state for this molecule which indicates that redox level 
remains significantly off-resonance relative to the Fermi levels of the enclosing 
electrodes in the whole potential scan. Besides, conductance fluctuation results from 
molecular conformation has also been discussed. At last, we calculated the rate 
constants of electron transfer through our Au/molecule/Au junctions by using Lewis’ 
formula and compare them with Amatore’ results of a similar system of 
Au/molecules/Acceptor measured by Ultrafast Votammetry. The rate constants of 
electron transport obtained from different methods are on the same order. 
2. Nanoconstruction of Cu on Pd(111) has been completed and the conductance 
of obtained Cu-Pd alloy atomic-sized wire has also been studied, herein the 
conductance value of 1 G0 is attributed to Cu-Cu contact. Since Pd atoms in Cu-Pd 
have a small sp state density at the Fermi level, it is naturally expected from Lang’s 
calculations that a Pd atom acts as a bottleneck of the sp conductance channel of Cu, 
and hence suppresses the quantized conductance when it occupies a contact site. By 
changing the applied pulse, various heights and sizes of nano-clusters that influence 
the ratio of Cu to Pd in the clusters and probability of Cu-Cu contact have been 
obtained. Along with the increase of the probability of Cu-Cu contact, the 
conductance value is still 1 G0 but the height of peak in the histogram would rise, 
which convince the infer that conductance value of 1 G0 results from Cu-Cu contact.  
 





















































































































如，对单通道全开的导体，则其N = 1，T1 = 1，得出其电导G0 = 2e2/h ≈ 77.4 μS
（电阻约为 12.9 kΩ），该类金属有贵金属（Au、Ag、Cu）和碱金属（Li、Na、
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